Introduction

I
n Sweden, an increasing number of couples with children split up every year. 1, 2 This has several consequences for children and adolescents. [3] [4] [5] Divorce usually engages a transfer in household membership and a reorganization of family member's roles, which in turn interrupt family routines and may result in an inconsistent family situation. 6, 7 Accordingly, several studies have pointed to decreased well-being in adolescents following parental divorce, [8] [9] [10] and family disruption has been shown to be related to behaviour problems or disorders in adolescence. 10, 11 Historically, following a divorce, the child usually lived with one parent, typically the mother, 12, 13 and the increased risk of behavioural problems in adolescents living with a single parent has been supported by numerous studies. [14] [15] [16] These findings have, to a certain extent, been attributed to the lost contact with the absent parent (usually the father). [17] [18] [19] According to the recent statistics, $60% of the Swedish adolescents aged 13-15 years live in two-parent families. Among families who have split up, $30% of all adolescents share their residence between parents. 2, 20 The increase in shared physical custody has been dramatic in Sweden; 20 years ago, only a small percentage of adolescents lived in shared physical custody. 1, 20 Such residence arrangements have been considered beneficial because they allow adolescents regular access to both parents, who continue to share the responsibilities of raising the children. 2, 20 The positive impact of fathers' involvement and accessibility in the lives of adolescents has been established; [19] [20] [21] however, shared physical custody seems to be less beneficial when children experience their parents' relationship as highly conflicted. 22 Thus, the benefits to child and adolescent well-being of shared physical custody remain in dispute.
Risk behaviour in adolescents might be influenced by factors related to family break-up and residency arrangements. We found only one recent study on family break-up and its association to risk behaviours in adolescents; it showed that adolescents living with their parents in shared physical custody were at a 26% higher risk of excessive alcohol consumption, smoking or drug use compared with adolescents from two-parent families. 23 There are several factors that could confound the association between adolescent risk behaviour, family break-up and subsequent family structures. Parental support is crucial to adolescent well-being, 7, 8, 24 and lack of such support can contribute to behaviour problems. 12, 22 It is not far-fetched to believe that such support can be deficient after a divorce. 7, 25 The association between adolescent risk behaviour and family socio-economic position is supported by numerous studies, 3, 9, 10 and divorce can reduce the family's resources, such as money and time. 4, 6, 8 Further, adolescents in immigrant families, especially non-European girls, are less likely to use alcohol and binge drink, and have also been shown to have a later sexual debut than their Swedish peers. 26, 27 In order to control for such confounding factors, variables measuring socio-economic position and parental support have been included in this study. We hypothesized that living either in shared physical custody or in a single-parent family would be associated with a higher risk of negative behavioural outcomes, such as having been drunk, having smoked habitually, or having had an early sexual debut or conduct problems, than living in a two-parent home.
Methods
Material
The WHO international survey, Health Behaviour in School-aged Children (HBSC) has a cross-sectional design. The sampling was carried out with a two-step cluster design. First, a randomized sample of schools was made separately for each grade. In the second step, one class per grade was selected for participation, and all children in each sampled class were invited to participate. The self-completed questionnaires were administered in the classroom, and the children were informed that participation was voluntary and that responses would be treated anonymously.
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Measurements
Outcomes
Three variables pertaining to adolescents' risk behaviour and one variable measuring behaviour problems were examined in this study.
Whether the 15-year-olds were smokers (cigarettes, cigars or pipe) was based on the question: 'How often do you smoke nowadays, more than a puff?' The adolescents were classified as smokers if they responded 'every day', 'at least once a week' or 'less than once a week' (=1) and as non-smokers if they did not smoke at all (=0).
Having been drunk was based on the question: 'Have you ever had so much alcohol that you became really drunk?' Responses were coded as yes = 1 and never = 0.
Sexual debut was based on the question: 'Have you ever had sex/ gone all the way,' with response options as yes (=1) and no (= 0).
Behavioural problems, i.e. conduct problems, were measured with a modified version of the commonly used and validated instrument, the Strengths and Difficulties Questionnaire. 31 One subscale on that questionnaire enquires about conduct problems with five items: 'I get very angry and often lose my temper', 'I usually do as I am told', 'I fight a lot', 'I can make other people do what I want', 'I am often accused of lying or cheating', 'I take things that are not mine from school or elsewhere'. Response options (not true = 3, somewhat true = 2, certainly true = 1) were compiled into a sum score, ranging 5-15. The sum score was then dichotomized into no problems (=0) and problems (=1) with a cut-off set at eight. 31 Explanatory variable: family structure A variable was created to reflect the family structure of the adolescent. The variable grouped the adolescents into three categories: living in a two-parent family, in shared physical custody or in a single-parent family. These categories were based on the answers to five questions: who do you live with?; which household do you live in most of the time or always (mother's, father's or other)?; do you have another (second) home (yes, no)?; how often do you stay in the second home (half the time, regularly but less than half the time, sometimes or almost never)?; with whom do you live in the second home (mother, father, other person)?; and living in a 'two-parent family' refers to living with both parents in the same household. 'Shared physical custody' refers to living half-time with one parent in one home and half-time with the other parent in a second home, for example, every second week. 'Single-parent family' refers to living with one parent in a single household and staying with the non-resident parent less than half the time. Adolescents who indicated other living arrangements or answered inconsistently were excluded (n = 362, 9.8%).
Control variables
Data on the adolescents' gender (boy = 0, girl = 1) were included. The family's economic position (Economy) was measured with the question: 'How well off is your family?' The responses were dichotomized into satisfying economy = 1 (very good, pretty good, average) and non-satisfying economy = 0 (not so good, not good at all). Parental employment was measured by one question each: 'Does your father/mother work?' coded yes = 1 and no = 0. Foreign background was based on the question: 'Where were your parents born?' coded as 'parents born in Sweden' = 0 and 'at least one parent born outside Sweden' = 1. Two variables indicating parental support (able to talk to father/mother) were measured with one question each: 'How easy is it for you to talk with your father/mother about things that really bother you?' The response options were dichotomized into not difficult = 0 (easy or very easy to talk to father/mother) and difficult = 1 (hard or very hard to talk to father/mother).
Statistical analyses
Descriptive analyses were carried out. Table 1 Multivariate logistic regression models were constructed separately for each outcome variable (table 2). All statistical analyses were carried out in SPSS version 18. P < 0.05 were considered significant.
Ethical considerations
The Mid Sweden University Research Ethics Committee reviewed the study and found no cause to object (reg. no. 2009:71273).
Results
The material includes an equal number of boys and girls. In total, 3699 adolescents were included and of those 10% (n = 372) were excluded because of inadequate answers. Sixty-one per cent of the adolescents (n = 2256) lived in two-parent families and the rest 29% (n = 1071) lived in a split-up family. Of those adolescents, 75% (n = 801) lived with a single parent, while 25% (n = 270) lived in shared physical arrangements. Approximately 18% of the adolescents (n = 621) were smokers, 40% (n = 1462) had been drunk and 30% (n = 1101) had debuted sexually. About a fifth of adolescents (19%; n = 675) reported conduct problems.
Most parents, 88% (n = 2875) of the mothers and 93% (n = 2962) of the fathers, were gainfully employed. Non-satisfying family economy was reported by $7% (n = 193) of adolescents. In total, 88% (n = 2832) of the parents were born in Sweden. Difficulties talking to fathers were reported by 39% (n = 1187) and to mothers by 23% (n = 713), respectively. Table 1 shows the associations between included variables. Adolescents living in a single-parent family and those living in shared physical custody were more apt to smoke (24.1%, 19.8%) than adolescents living in two-parent families (13.5%) ( 2 = 48.5, P < 0.000).
Bivariate analyses
Adolescents in single-parent families had significantly higher prevalence of having been drunk (51.1%) than those in shared physical custody families (46.2%) and two-parent families (34.4%) ( 2 = 73.4, P < 0.000). Sexual debut at the age of 15 years or younger was more prevalent among adolescents in single-parent families (40.9%) and shared physical custody families (30%) than in two-parent families (25.5%) ( 2 = 66.4, P < 0.000). Adolescents living in single-parent families had more conduct problems (22.9%) than those living in shared physical custody (17.4%) and two-parent families (16.1%; 2 = 18.0, P < 0.000).
Multivariate analyses
In 47, 95% CI 1.20-1.81 ).
In the model for sexual debut, Model 3, adolescents from single-parent families were almost twice as likely to have had sexual debut by age 15 years than adolescents in two-parent families (OR 1.89, 95% CI 1.54-2.32). The odds of early sexual debut in adolescents in shared physical custody were not significantly higher than in adolescents from two-parent families (OR 1.23, 95% CI 0.92-1.63).
The odds were significantly lower among adolescents with a foreign background (OR 0.63, 95% CI 0.48-0.84). In adolescents reporting difficulties talking to their mother the risk of having had a sexual debut was 40% higher than in those with no difficulties talking to their mother (OR 1.41, 95% CI 1.14-1.75).
Model 4 displays determinants of conduct problems. Compared with adolescents from two-parent families, adolescents living in shared physical custody were not at significantly higher risk for conduct problems (OR 1.23, 95% CI 0.92-1.63); whereas in adolescents from single-parent families, the odds of reporting conduct problems were significantly higher (OR 1.33, 95% CI 1.04-1.72). Girls had a significantly lower risk of reporting conduct problems than boys (OR 0.42, 95% CI 0.34-0.52). The odds of reporting conduct problems were twice as likely in adolescents from families with unsatisfying economy as in adolescents from families with satisfying economy (OR 1.93, 95% CI 1.29-2.90). Adolescents reporting difficulties talking to their fathers were more at risk of having conduct problems (OR 1.56, 95% CI 1.23-1.99). Similarly, the odds of having difficulties talking to their mothers were significantly higher in adolescents reporting conduct problems (OR 1.73, 95% CI 1.34-2.23).
In the models presented, between 62% and 85% of respondents were correctly classified. Multicollinearity of the independent variables were tested and in no case was the tolerance value <0.1, nor did the VIF value exceed 10 (P = 0.05).
In sum, for all models presented, single-parent status is associated with increased risk of negative behaviours in adolescents compared with two-parent status as well as shared custody.
Discussion
This study represents a significant input to the health literature as it is one of few studies exploring the relationship between residence arrangements, especially shared physical custody, and adolescent risk behaviour and conduct problems. A major strength of the present study is its large sample size and the sampling procedures which make the results representative for Swedish 15-year-olds. In our study, 25% of the adolescents with split-up parents reported that they lived in shared physical custody, and that corresponds well with official statistics. 1, 2 An important finding is the clear pattern of increased risk of negative outcomes not only in adolescents living in single-parent families but also in those living in shared physical custody. The results are net of factors known to influence adolescent outcomes, as we have controlled for important potential confounders, i.e. socio-economic status and parental support. Odds for adolescents from single-parent families of being a smoker, having been drunk or having had a sexual debut were almost double those of adolescents living in two-parent families. Those results were not surprising and they are supported by numerous studies. [32] [33] [34] Among adolescents in shared physical custody, the results were less striking. Their odds were 50% higher for being a smoker and 60% higher for having been drunk than those for adolescents living in two-parent homes, and insignificantly different for sexual debut and conduct problems. Our findings are supported by the only other study we found on the relationship between residence arrangements and health-related outcomes in adolescents. 23 In a sample of adolescents from an urban environment, Jablonska et al. established an increased risk of unhealthy lifestyles in adolescents from single-parent families and, to a lesser extent, also in adolescents from shared physical custody arrangements.
In our study, we can show that these patterns are not limited to urban environments, as we analyse data from a nationally representative sample, including adolescents from small towns and rural areas. To conclude, the findings from the study of Jablonska and Lindberg 23 are restricted to one area while the present study covers a national sample.
Interpretation of these findings requires considerable care. Any effect of residence arrangements on adolescent outcomes cannot be disentangled from effects connected to the breakup of the family and possible subsequent family conflicts. The lower risks for adolescents in shared physical custody compared with those from single-parent families support previous evidence of the positive impact of fathers' involvement and accessibility on adolescent health outcomes. [19] [20] [21] Recent research suggests lower levels of inter-parental conflict in many shared physical custody arrangement than in other residence solutions after divorce, and adolescents in shared physical custody describe the positive opportunity of close relations with both their parents. 12, 17, 20, 35 Thus, for adolescents, shared physical custody might be considered a health-protective alternative to living in a single-parent arrangement.
There are certain limitations to this study. First, the crosssectional design implies that reversed causality cannot be ruled out, e.g. that adolescents with negative health outcomes actually increase the likelihood of their parents' marital breakdown and the subsequent change in living arrangements. However, the existing literature does not support such an interpretation. 12, 22 Secondly, the family structure variable is based on four questions, categorizing the adolescents into three mutually exclusive categories. Adolescents who had other residential arrangements or answered inconsistently were excluded from the analyses.
Therefore, we have no reason to believe that our results are biased due to misclassification of adolescents' residence arrangements, 1, 2, 36 especially as the distribution of adolescents in these categories reflects what is reported from the official Swedish statistics. 1, 2, 20 The truthfulness of the adolescents' respondents to the questions about their behaviour may also come into question. If they responded according to what is socially acceptable, their risks may have been underestimated. If such underestimation is systematic and biased, i.e. if adolescents who live in shared residence or single-parent households are more likely than adolescents from two-parent families to underreport risk behaviour, it would create a systematic error in the study.
However, we have no reason to assume that any group would underreport more than the others, and in fact previous adolescent self-report surveys have shown good reliability and validity. 37 Further, the prevalence reported in this study corresponds to the official statistics on health behaviours in adolescents. 36 It may also be questioned whether having sex at the age of 15 years should be considered problem behaviour. Earlier studies have shown that young people, especially girls, with an early sexual debut, are at risk of psychological and social problems as well as unintended pregnancy. 38 Hence, it is relevant in this study and elsewhere to consider early sexual debut as risk behaviour. Finally, it is possible that adolescents who were not present in school on the day of the study are those most likely at risk; for example, truancy may co-vary with problem behaviours. 39, 40 If those adolescents are more likely to come from broken families, our reported OR might be underestimated and the real risks could be even higher.
In conclusion, this study adds an important contribution to an essentially unexplored field.
Shared physical custody following a family breakup represents a phenomenon that still occurs most often in the Nordic countries, and might constitute a health protective factor for adolescents. In order to deepen our understanding of the positive and negative aspects of shared physical custody our study should be followed by qualitative analyses and longitudinal studies of adolescents' experiences.
